Let L be a lens space of dimension at least 5 and with fundamental group of odd order. In this paper we reduce the computation of τr o (Diff L) to algebraic ΛΓ-theory and homotopy theory. The approach is via parametrized surgery theory, as developed by the first author and R. Sharpe.
There is a homomoφhism defined as follows. Let x E L 2n+4 (π) be represented by a normal cobordism
such that f\Γ\L 2n+x X 3D 2 X /) is diffeomorphism and f\L 2 X D 2 is the identity map. We can easily construct an object a = (W 9 f\W) representing r(x) by restricting/ to W and it is easy to verify that the
) is well-defined. In fact, r may be viewed a homomorphism analogous to one of the maps in Rothenberg exact sequence [13] but we are now at the isotopy level. We will show that Cokerr is the group w 1 (β(L 2/I " f1 )) of the braid of groups of [8] . (2) It follows from [2] , [7] , [8] 
) are the homotopy fibres of the obvious maps. It is easy to see that T7 ,(£ 2 (L 2 " +1 )) = L 2n+ι+3 (π) the surgery group of π. We have the following braid of groups of [8] :
X (S\ 1)), we have a corresponding braid of groups
such that (6) is mapped into (7) in the obvious way. It follows from [2] and [6] 
under the natural map of the above. Consequently, τr o (e(L 2 " +l )) = τ7 0 (e Top (L 2 " +1 )) again under the natural map of the above.
We shall also prove the following theorem.
be the lens space with <rr = 77 ,L 2 " + I = Z/, a cyclic group of odd order. Then,
REMARK. AS we pointed out after Theorem 1.1, 
We have the following commutative diagram of π λ : On the other hand, since dim(S x X L 2 " +1 ) = In + 2, the number of possible liftings of/to £ 2 is the order of the group τr,(Aut(L, *)). We just prove that it is of order 2/. In fact, it is a cyclic group of order 2/ generated by the image of [A] E π 1 (Diff(L 2w+1 , *)). This proves the proposition.
Recall that we have defined Aut M as the space of simple homotopy equivalences of M. Let %(M) be the set of all homotopy equivalences. Let Zf be the units of Z, (/ odd), and let be defined by [/] -»/ # : ττ,L 2 " +1 -> ir,L 2ll+1 . Then, we have the following result [9] . PROPOSITION Following [9] , we now define Δ(L) = ττ(/ r ' -1) E β[ZJ (Z 7 is now written multiplicatively). Then, if a homotopy equivalence / is simple, we must have/^ΔίL) = ±/"Δ(L) for some u. On the other hand, using the diffeomorphisms above and Franz's theorem [4] , [9] , we have the following proposition. 
γ is injectiυe and the image is the set of units k EZ*
Proof. It follows from §3 that the map
is actually factored through
so it suffices to prove the latter is trivial.
is always finite, and we shall discuss the 2-torsion part and the odd primary part separately.
(1) The 2-torsion part.
X S 1 ; G/Top] is exactly equal to Z 2 generated by the composite
where K generates τr 2 (G/Top) = Z 2 . In terms of normal maps, this is
has Kervaire invariant 1. By the exactness of the sequence
it suffices to prove that this element can be represented by a fiber-preserving homotopy equivalence h of L 2w+1 X D 2 , which is a homeomorphism on L 2fl+] X S 1 . In fact, the map which we shall construct is the identity on the boundary. (So, it comes from ττ 2 (2) . But this element is recognized by looking at the inverse image of
X D 2 and study the induced framing. In our case, it is / times the generator which is non-trivial since / is odd. Ύop (L 2n~] ), i.e., there is a diagram
where F is a degree 1 map, F-> L 2n~λ X S ι X / is a simple homotopy equivalence, V -* S ι X / is a fibration and F restricts to / on one end while a homeomorphism on the other. Now, we can extend this cobordism to a cobordism of a neighbor-
with the same properties. By the usual argument of normal cobordism extension with an obvious modification, we may assume that g is a diffeomorphism in a neighborhood of (Z / ) of [8] respectively, and the homomorphism is induced by the reduction Z -» Z 7 .
If we can get our induction started, this lemma follows from the following sublemma. [7] may have to be modified. So, our description of the subgroup of 7r o (β(M)) coming from WhJ 1 " (τr,M Z 2 ) may also be changed accordingly. But there is no effect on the odd components of 7r o (β(L 2w+1 )) which is given by L S 2 n+3 (Zι).
Proof. Consider the map of (6) to (7) ->S ->0.
The theorems follow from Lemma 4.3.
